Division of Publications Mimeograph Sheet No,154
Utah Agricultural Experiment Station April 1, 1938
Logan, Utah

and

1938
Cooperators
Uteh Agricultural Experiment Station Utah State Bngineer
United States Veather Bursesu United States Forest Service

United States Bureau of Agricultural Engineering

by

George D. Clyde, Irrigation Enginesr
(In Charge of Snow Surveys)
Ttah Agricultural Exveriment Station



Division of Publications Mimeograph Sheet No, 164
Utah Agricultural Ixperiment Station April, 1938
logan, Utah

WATER SUPPLY FORECAST FOR UTAH, 1958

George D, Clyde, Irrigation Engineer
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During the pericd from dMarch 26 to April 1, snow surveys were ¢on-
pleted at all of the Utah Cooperative snow coursss, The watsr content
in snow storage at this time may be taken as indicative of +the April-
September and July-September runoff with, of course, later modification
of estimates in accordance with subsequent stoms and temperature conditions.

This report presents:

l. Forecasts of July-September and April-September runcff
for the streams on whose drainage areas sSnow surveys
have been conducted for a sufficient number of years
to make it possible to forecast stream-Ilow guantitat-

ively.

2y A briefl statement of conditions on other watersheds of
the state, based on available reports,.

d, A water forecast swrmary by drainsge basins,

4, A compariscn of runoff from principal Utah streams.
S5« Storagoe in reserveoirs as of April 1,

6, Results of annual snow surveys grouped according to

stream bagins,

Bear River Above Bear Lake

The snow cover neasurenonts at the head of Bear River, Lost Lake, and
Goodman Ranch are sll representative of the water conditions on the Bear
River. Therc are no low level courses on this area, but the valley precipi-
tation at Randolph and liccdruf'f for the October-lMarch pericd has been betweon
128 and 140 per cent of nomal. The snow cover &b the Geodman Ranch this
vear contains only about 50 per cent more water than it did a year ago, but
at the head #f Boar livorp snoy counse thw cover cohjains-only,9H per cenk
of that a yeur ago,; und at Lost Lake on the headwaters of the Prove River, it
is 90 per cent of that last year,

The soil under the snow is saturated and the losses due to priming the
s0il should be small. The low snow is less $han half thet in 1936 so that
Little high spring flow can bs expected. Uith nomal spring precipitation and
temperature the Bear River should discharge about 200,000 acre-feet at the
Stewart Dum during April-September period and 250,000 acre-Tfeet Tor the period
January-December, 1938, The portion of this that is available for diversion
into Bear Luke will depend largely upon the rete at which the snow melts,.



Bear Lake Drainage

The snow cover on the drainape area dirsctly tributary to Bear Lake is
110 per cent of 1937 at the Garden City Swmit and 163 per cent at Monte Cristo
Renger Station, The scll under the snow is open and very wet., Little prining
should be necossary. Mone of the stroams have started to rise, iith normal
procipitation and temparature condiitions the yield to Bear Luke from its local
drainage should be betusen 81,000 and 885,000 acre-Teet,

Prohable Rigo of Bear Lake

The prcbable yield of Bear Lake and the drainege tributary to Bear
Laks will excoed the demand by 120,000 to 130,000 acre-feet and cause a net
e in the lake level of approximatels 2,0 fTeet,

Loguan River Drainage

Tue distribution of precipitation on the Logan River drainage during
193738 has been unusual,., The valley procipitetion has been much heavier
relatively than the mountain precipitation, The October-lMurch precinitation at
Logan was about 36 per cent above nommal, while the accumuleted snow cover on
the high vatersheds on April 1 was only 786 per cent of the long time mean, The
ground under the sncow cover is opon and very wet, The low snow cover is not
sufficient to cause high spring runoff unless abnormally high epring procipitation
and temperatures occur.

The estinoted flow of the Logan Rivoer for the period April-Sesptember,
inclusiwve, will probably not be less than 126,000 nor greater than 130,000 acre-
feet. The July-September runoff will probably not exceed 41,000 and may bs as
low as 37,000 acre-feet,

The maxinum spring discharge in 1937 approached 900 c¢.f.s. with a
maxinum mean daily flow of 808 c¢.f.s. Tue October 1, 1957, discharge was 143
c.fvs. Vith nomal spring temperature the maximum spring discharge in 1938
should not execed 1000 c¢.f,s, with & maxinun mean daily of 900 c.f.s. The
nininun late geason fleow on the Logan River should not be less than 140 c.f,d.
during 1938,

Cub River Dreaincge

The snow c¢over at FPranklin Basin 1s repressentative of the snow cover on
the Cub River watershed, Tic snow cover at Franklin Basin this yser is 119 per
cent of that in 1937 and 67 per cent of the long tire normel, The soil under
the snow 1s open, but wet,

Hoavy March rains have primed the seil on the low aross and eaused
some premature relting., The streams, however, have not sturted to rise., With
normal tamperature and procipitation conditions during April and Muy, the run-
of f from Cub River will be greater than in 1937, but will prebably net excecd
115 per cent of that in 1937. Thure will be little spring high water, but the
late scason Tlcow should be considerably better than in 1937,

lapls, High, Swanit, =nd Providence Creels

These drainoge areas are all on the west side of the DBear River range
and are relatively short ond steep. Tho low snow cover is slightly below
noxmal , but the soil is saturated by heavy March rains, The high cover is
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slightly less than thai in 1937. The ground under the snow is open, but very
wet. In the absence of excessgively high temperaiures the spring runoff should
not greatly exceed that in 1937, but, due to fall and spring rans, the late
season flow can be expected to be greater than that in 1937.

Blacksmith Fork Drainage Ares

e snow cover on the Blucksmitl Fork Drainage this year is hoavier,
relatively, than on any other watershed in the state., The snow cover at
Monte Cristo, Blake Ranger Station, snd at the head of Dry Curtis Ffork averages
168 per cent of that in 1957, The anow cover approaclhies that in 1936 when
the Blacksmith Fork yielded an Aprii-Se-tember flow of 90,000 zere-feet. Witi
pormal precipitation and temperature the April-Soptember runoff will probably
reach 80,000 acre-feet, and the July-September may be as mueh as 20,000 acre-
feet. No unusually high water is expected during the spring runoff.

Little Bear River Drainuge

The Little Bear River watershed has an average elevation lower than
the Blacksmith Fork. The Monte Cristc and Blake Ranger Station courses are
indicative of the conditions on this watershed, The snow cover at these two
staticns average 170 per cent of last year, and it is estimeted that the run~
off will be approximately 160 per cent of that in 1937,

Ogden River Drainuge

Measuranents at the Gertsen Creal, “heecler Basin, and Monte Cristo
snow courses show an &verage snow storage only 88 per cent of that in 1937.
The Ogden vallaey snow cover contains considerably less water thun & yeur ago,
but at the higher elevations the water content is from 60 to 70 per cent
greaber than in 1957, If nommal teanperature conditions prevail during the
nmelting pericd there will be little high water. The total April-September
runcff viill probably reach 75,000 acre-feect, with Julv-September runoff
approaching 9000 acro-feet,

Yeber River Drainsge

The m&ajor portion of the water in the leber River comes from four
medn branches: Chalk Cresk, Lost Oreck, Hast Canyon, znd tho rsuin Weber above
Qakley, Snow coursas are located on each of these trivutariss, except Lost
Creek, The high courses on the main fork of the leber show a water contensy
92 per cent of 1937 and 79 per cert of a long tine nomal., In the absence of
unusually high temperatures little spring high water can be expdcted,

The amount, position, and condition of the snow cover on the leber
River watershed, this year, indicate a2 probuble maxirum April-September runoff at
Oakley of 105,000 acre-feet. Deficient spring rains rmay reduce this teo as low
as 100,000 acre-feat. The July-September yvunof{ should equal approximately
20,000 acre~feet, maxirum, and may possibly be as Llow as 18,000 acre-foet,

The Beho Rescervoir contained 49,000 acre-fsst on april 1, 1937, and
this yoar 1t contains 55,500 acre-feet on the same date., The Zast Canyon
reservolir contained 10,640 acre-feet on April 1, 1938. It is sstimated that
both reservoirs will fill to capuacity this joar,



Salt Lake Wotershed

These watersheds include City, Emigration, Parley's, Big Cottomwood,
ard Little Cottonwood Creeks., The only snov courses on these areas are those
located at Lamb's Canyon (elevution 6000 feet), Parley's Canvon Sumit
(elevation, 7800 ft.), Silver Lake (elevation 8000 ft.) and Mill D South Fork
{clevation 7400).,

The symater coutent of the snow 2t Mill D South Fork, Silver Lake,
Lamb's Canyon, mmd Parley's Canyon Swranit is 94.4, 108, 85, and 90 per cent,
respectivelr, of that in 1937,

The low snow cover is light, but the heavy March rains have csused some
premeture melting and the scil under the snow is saturated. Vith normal spring
temperatures and precipitation, there should be no unusually high water on the
Salt Lake streams this spring.

The April-September discharge of Big Cottonwood Creck in 1937 was
32,600 acre~Teet. The discharge for the same pericd in 1998 will be squal to
or slightly less than in 1937,

All reservoirs on the watershod can be expected to f£ill,

Provo River and Uteh Lake Drainoge

The snow cover on the headwaters of the Provo River,us indicated by
the April 1 survoys, hos a bater content approximately 83.5 per cent of 1937
ard 75 por cent of an average long time normal, There hims beon little meliing
except at the low elevations. The ground is saturated under the snow, but the
strearms have not started to rise, \ith nomal spring precipitation and
temperature there should be no excessively high spring flood this year on the
Prove River.

The probable runoff of the Prove, as neasured at the forks, will not
be less than 145,000 acre-fest for the April-September period and 40,000 acre-
feet for the July-Septamber period. Abnomally heavy spring precipitation may
riiigo th 2 foregoing to as high as 180,000 and 43,000 scre-feat respectively.

£ cold, backward spring will naterially reduce the discharge into
Utah Lake, but with the present available storage in Utah Lake, it ig believed
an emple water supply will be available this year for &ll users under the Utah
Lake and Jordan River system. Conservaticn in use should be practiced, however,
80 that & reserve may be bullt up in Usah Lake to offset future dry years.

Amcrican Fork River Drainage

The snow storage on the fmerican Fork River watershed is represenied
by snow measurements at the Dutchman Ranger Station, South Fork Ranger Station,
Altmmont , and Tinpencgoes Divide snow courses. The snow cover at the Dulchman
Ranger Station is abodt 70 per cont of that in 1987, and 68.4 per cent of
nomal, At the South Fork Ranger Station the snow wag patehy and could not
be measuved. At Altumont and Timpanogos Divide, the snow cover is only 82 .
per cent of that in 1957, The low cover i1s not nearly so heavy as in 1937
dus to warm rains and premature nelting, Nxcessive high water is not expected,
and the late season flow will probably te about 25 to 30 per cent less than in
1937 .



Hobble, Puvson, Sontaquin Creeks and Spanish Fork Riverx

The snow cover on this watershed contains considerably less water than
it did in 1937, it being only 66.4 peér cent of that year., The low snow cover
ig light, but the ground is saturated, The April-September runoff will
probably not excesd 67 per cent of that in 1957, and the spring flood runoff
can be expectod to be considerably lovicr.

Strawborry Reserveir

Thi: snor cover on the drainage above the Strawberry Reserveir is only
7o.4 per cout of thed 41937, The hold over storage on April 1, however, was
nourly tilee thrt im-18057. The 1938 inflow to the rescrveir will probably
not excsed 75 per cent of that ir 1937, but this inflow, togeth:r with the
hold over storage, should provide a full water supply for all lands under this
system during 19358,

San Pitch Dradnoge

The snow cover on the west side of the Vasuteh Plateau which drains
into the San Piteh river conbtains approximataely 96,5 per cent s much water
as in 1937, There has been considerable winter melting, particularly zt the
lower elevations, The water, however, has bosen abscrbed by the ground and the
stooame had not started to rise onm April 1, The relatively light low snow
cover should not cause ercesgively high spring runcff,. The spril-September
Tlow fronm the strenms tributary to the San Pitceh river can ba sipected Lo be
aqutl to or siightly less than in 1957.

Suling Creek Drainspe

The snow storage on the Salina Creek watershed is only 8% per cant of
that in 1937 and is about squal to that in 1932, The April-Ssptember runoff
for 1938 wlll probably not exceed 80 psr cant of that in 1937, With nommal
spring terpernturss ne execeptionally high spring flows are to be expected,

Cleur Creek Droindgs

The snow stornge on this watershed is only 85 poeor cent of that in 1937,
The April-September runoff in 1937 will be approximately 15 per cent less than
in 1957, and with a Light low enow cover no unusually high spring flous ars
expected.

lain Sevier River \atershed

The weter in snow storage on the Sevier River above Sulina nverages
76.k per cont of thot in 1937. The April-September runoff will probably reach
95 per cent of thet in 1957, Little high spring flow c¢on bs expected ag the
low snow is deficient, The prirsry rights on the Sevier River have unususlly
good prospacts for ¢« water supply even though it will be less than in 1937,
The holdover storage in the rescrvoirs is luarge, The smaller ressrvoirs will
Till and the lerger ones will approtich spillwar capacity.
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Fillmore Drainfge

The snow cover on the Fillmore watersheds is approximately 97 per cent
of that in 1937. The water supply will be slightly less than in 1937, and
high spring floods ern be expected if the weather fturns unusuelly warm,

Coul Crogk Draincge

The high snow cover on the Coal Creek watershed this yoear contains
only 80.2 per cent of that in 1937. The snow line has receded, but there is
55111 ¢« heavy cover in the canyons and considerable high water can be
expectéd if the woeather turns unusually warm., The April-September runoff
will probably not exceed 80 psr cent of that in 1937,

Benver Riwver Draincge

The snow cover on the Beaver River watershed this year is approxi-
metedy 88.5 per cent of that in 19537. The April-Septeriber runoff muy reach
43,000 acre-~fest aud the July-Septerber munoff muay be as nuch as 9,000 acre-
feet. The hold over sterage in the Rocky Ford Reservoir exceeds that in 1937
and an ample water supply 1s assured for the water users under this project.

Tt et .
Virgin River

The snow cever on the head waters of the Virgin River is only
72 .3 per cent of that in 1937, The april-September runoff was 148,300 acre-
feet, und the July-Septerber runoff wms 26,000 acre-feet. The munoff from the
stremm is seriously affseted by sumer rains, but outside of such stems
the Virgin River cin be sxpected to discharge, during April-September of this
year, not less thap 109,000 acre-feet, and during the July-Septerber period
ot less than 19,000 acre-fect,

Salt Creeck near MNouphi

There are no snow courses on this watershed, but the Marmoth Ranger
Station course, about fifteen milesg East, furnishes £ fair index of the
conditions on the Salt Creck drainage. The snow cover at this course indicates
a water supply aepproximately 84 per cent of thet in 1957, Thoe April-September
runof' ¥, therefore, should be 15,000 and the July-Septamber, 3600 acre~fset.

Price River Drainege

The water content of the snow cover on the Price River watershed at
the lover elevations ls npproxiretely 80.7 per cent. The ground under the
snow cover is open and very wet, so that absorption losses will be less than
in 1957, The density is less than that a yeer ugo, so that with similar
temperature conditiors the runeff may be delayed slightly.

The Scofield Reservoir will fill to its allowed capacity of approxi-
mately 30,000 acre-feet.

The April-September runoff ot Helper during April-September, 1937,
was 105,400 acre-feet, napproximately 15,000 acre-feet of which was drawm from
storage, With the present snow cover, the Price River discharge at Helper,
should equal approxiretely 87,000 acre-foot,
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Huntington, Cottonwood, and Ferron Crecks

Tue srow courses roprescnting those watorsheds are all high and cover
the area from the head of the Price River on the north, to thie head of Ferron
Crcek on the scutr, The snow cover this yoear is elnmost identicul with that in
1987, and the runol'f snould approximate that in 1837, The runof? from Hunt-
ingdor Croek for the April-Soptasber po f\iod Wwill probably ncet excead HT,000
tnd nay be as low as 53,000 aere-feet., For the July-Septomber period it
s‘ﬁould roach 14,000 acre-Test, Cottonwood Creek should yield 60,000 and 10,000

-Toet rogpactively for the April-Septanber znd July-Septanboer periods,

UINTadl 38T DRATHAGH

sahlay Oraelk

The enow cover on thoe east side of the Uintabh Mountains is 90 por
cont of that in 1957, and &8 per cent of the long times nomal, The runer? from
Aohluy Creck for april-Supteriber perlod should be approximately 03,000 acre-
foet, md for the July-Septembor poriod it should reach 14,000 cera-fuet,

Uinteh River nnd "Twiterccels COrool

Tue vater in anow storoge on these watersheds is only 72,0 p T eant
£ that in 19%7., The runof?f from Yhiterocks Creck for aApril-Sestanber wi ll

probhbly rench 60,000 acre-foat, trd for July-Sentember 18,000 ucre- im_t. Tue
Tintak River ot Hoeols ghould visld 85,000 wcre-feet for april-Scptember and
35,000 acre~frnet for the July-Svptenber poriod,

Lide Forl
The: snow cover on the high crews ot the heud of Leke Fork is oniy 67.5
per cant of thot in 1997, It isestinrted tint the runol? of Loke Foxl b iHoorn

Leke will not oxecved 67 per cent of that in 1957,

Duchesne River Drointge

This stream hecds in the wost end of the Ulubtal Mountains, Taore are
n¢ suow coursas directly on this aren, bt the Los Luke srow course on the Provo
River is fairly ropresentati-e of the cundit icns o the head of tho Duchusne,

The snowr cover at Lost Luke this yeer is 90 par cent of thot in 1937. Tia runctf
Trom the Duchesne ob Tobloww for april-Sepienber will probrbly reach 100,000
were-Teet, md thuat for July Septanber 23,700 acre-Teot,

La Bul Mountein Area

The snow cover on thae La Sol Metional Forest this year is only 70 por
cert of that in 1957, The water supplies for irrigatior purposes in this region
will be less than in 1997, bt it is voliocved, with carsful use, no ressrvolr
shortage will rosult,

Stue Hountain srca

The anow cover on thils -rrea iz much loess %hen on the La 8Sal wresn; it
being only 52 per cont of 1937, T spite of this c’acr“'oo over 1937, with
irsful use on ample water supply for this area is assurad,
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The Ttauw Coupzretive Snowr Surveys, which were completed over a net-
work of approxirc.tely sighty-five courscs on spril 1, show & wide variation in
water sapply cornditiors thweushout the siate. Ik gorerel The water surply
nrespects are cxeasllent for the ontire state, The users of natural flow will
to & fuir supply and the users of storage wetor hiave prospocts approximctaly

p2r cent bettor than in 1957,

Sy Riror Drajnoge

(a) The flou available for storage in Bear Lake will approach 93.4
nar cent of that in 1937 from Beor River and 91 per cont from direct tribu-
toiss to the Loko. The total indlov to tho Loke should approach 335,600
acra-foat,  The net rise of the leval of Bear Lake this year sheuld be about
J.O If‘.*‘.u.

(b) Tho Cnehe Yaller Stronms will vield, during April-Septembor, fron
110 ner cont of 1937 on the anell stranns draining the vwaest face of the ringe
to 107 per cent on the lorman, 136 pur cert on the Blecksnith Fork znd 160 per
et on thavbittle Bear, The srow cover this vaor is rolotivels ruelh hoovier
o the headwantors of tho Blacksmith Fork, Voodrurf Crock, Little Boar and
Ogden Rivers thrm ery other ploce in the stedte., The Tuly-Soptorb sy runoff will
bo nogonewhet smeller perceontire boeesuse the heaviost bels of snow lics bo~
tucoen 3,000 and 9,000 reot. Tho April—Sawtermer and July-Septorber runoff
from thie Logon will be 188,000 and 39,000 scre Tfcet respectively and sinilis rly
tiat for the Blacksnith ﬂurk will be 80,000 and 20,000 uacre-rast rospeciively,

Jlobar River Droince:

-‘..?

() The low s1.0u cover oy the Ogden Rivor watorshed is ouly 88 per
cont of' 1937, but the Ligh cover s from 60 to 70 per cont greater than ir
337, The runoff fron the Ogden shouldl, thourofore, be gronter than in 193

t will probibly ra:ch 7H,000 ucru-*vet for April-Sevtanber and 9,000 aere-
=2t for July-Sapiterbar,

{b) The ‘eber Hiver watershed hos a high snow cover 98 per cent of
that in 1937, and the river at Oakley should vioild 105,000 acre-Tfuet during the
april-Sentenber period wol 20,000 acre-Teet during the July-September period,
Mo unusunliy high soring flow is axnected.

o1t Laks datershoeds

The snow cover is slightly less than in 1987 and & runoff 2 to 3 per
cent below that in 1937 can be expaected,

Provo River gr.d Utnh Like

(2} The snou cover on tre Provo River watershed is 83.5 per cent of
thnt in 19357, The runoff of trhe Provo River at the Forks will probably not be
less thoan 145,000 during the April-September pericd, Little spring high water
is ,xpectcd.

{b) Tha snour covor on the srorican ¥Yorlr watershed is lightor than
or: The Provo and the runoff fron this crea will be 85 to 30 per cent less than
in 1937,
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(c) The other smell crecks draining dircetly into Utah Lake will dis-
cunzge Tron 65 %0 75 por cort of the 1937 flow. Mo unusually high water is
sxpoctod fron any of thuse streams,
Savior River

{:1) Streans tributery to the San Piteh river will probably discharge
95 per cent of thet in 1937,

(b} The runoff from Selinu Creck will probably not exceed 80 per cent
of that in 1937,

{c) Clear Crccl: will probably yiecld 85 per cort of the 1937 flow, butb

the Main Fork of the Sevier abvove Sulina will probably not yisld more than
76 por cent of that in 1937,

Colorado Rive:::

(2) ™wie Virgin River flow is affected crontly by surrior »racipitision
but barring unusual swrmor storms this stresm should yield, at Virgin, approxi-
retely 148,000 acre-Teet during spril-September and. 26,000 nere-Teet during
July »nd Lugust.

(b) The mrnoff from Huntington, Gottomvioo, and Ferron Cresks should
cgual that in 1937.

(¢) The Price River will yiald approxinetely 80 per cont of that in
1957,

(¢} The snow cover varies widely along the Uintah Mountain range. The
gnow cover on the Ashley Credk and Duchesnc watersheds is about 90 per cent of
that in 19897, ut it drops to 72 puor cont on the Uintah and Vhiterocks Rivers,
ant, to 67 per cernt on the Luke Fork River.

(a) Salt Creek will yiclid approxirrtely 84 per cent of that in 1937
or 15,000 gere~eet during April-Scptanber.

(b) The stresns dreining the west side of the Pavaline Range near
Fillnore will yield approxinately 97 per cent of that in 1937.

{c} Coul Creek at Cedar City will yield 80 per cent of 1937 or 26,000
acre=feet during iApril-Septenber.

(d) The Beaver River at Beaver will vield approxinately 88 por coent of
that in 1957, or =pproxrxmitely 41,000 acre-feet during the Lpril-Saptamber
neriod,.

It is seer. from the Toregoirg suwrwry that the snow cover is spotted,
but that in no case is there an inpending water shortage, The soil under she
snow is alnost universally saturated so thet prining losses will be snalle
The March raing have saturated the valloy soils and noisture conditions for
planting are unusually good.

Thore is 1little low snow so that in the sbsence ¢ abnornally high
tomporatures ne unusually high spring flocd flows car be expected.
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The availeble storage in reservoirs on April 1 is the best for yairs.

In case sbnomelly high spring precipitation and temperatures should
ce cur, which would bfing the snow cover off quickly, the following warnings
are justifieds:=

1. 4131 ovmers of resorvoirs should exanine teir spillways and outlet
works and should clean axd repeir their trash racks and see that gate operating
doviees are in werking oxrder.

24 Strecn chamnels should be cleaned of debris and headgaters put
ir. order to protect the canals.

3. Conals should be cleuned early sc that they may be loaded to
capacity to relieve peal: flocd flow through the lower &areas.

There will be no wator shortage in any part of the State during the
Torepert of the surrer, but the late season flow is always less thon the
demand | therefore plans should be made that will cornserve the water supplies
duriig: the late swniier.

The following tables show o brief swrywiry of tho water supply forecasts,
reservoir storuge end the snow cover data for 1937:
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